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© Device for preparation of photographic liquid. 

© The present invention relates to a device for 
preparing a photographic liquid which is to be ap- 
plied in the manufacture of a photographic photosen- 
sitive material wherein multiple layers of photograph- 
ic liquids are applied simultaneously. The present 

S invention has at least one chemical measuring sta- 
tion which measures various kinds of chemicals sent 
00 from chemical storage tanks and prepares a photo- 
graphic liquid which is to be applied to a film, 
^supplies the measured chemicals to a pot and a 
O conveys the chemicals in the pot to a hopper from 
^ which the chemicals are supplied to a liquid prepara- 
tion tank. 
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DEVICE FOR PREPARATION OF PHOTOGRAPHIC LIQUID 



Background of th Invention 

The present Invention relates to a device for 
preparing a photographic liquid which is to be 
applied in the manufacture of a photographic pho- 
tosensitive materia!, and particularly relates to a 
photographic liquid preparation device which is efr 
fective in applying multiple layers of photographic 
liquids at the same time. 

A general type of liquid preparation device was 
disclosed in the Japanese Patent Application (OPI) 
No. 74715/81 (the term "OPI" as used herein 
means an "unexamined published application"). 

In the manufacture of a photographic photosen- 
sitive material, multiple layers of different liquids 
need to be applied on top of one another on a 
carrier made of a plastic film of triacetyl cellulose, 
polyethylene terephthalate or the like, or made of 
laminated paper. For a color-sensitive material, for 
example, the layers of such applied liquids include 
photosensitive emulsion layers sensitive to red, 
blue and green light, respectively, and are of two or 
three different sensitivities, high, medium and low 
sensitivities. Also included is an intermediate layer 
serves as an optical filter, a protective layer which 
enhances the physical strength of the surface of 
the material, and so forth. Presently, in current 
color film ten or more layers are applied in all. 

To apply such a large number of liquids, an 
apparatus which can apply multiple layers simulta- 
neously is used in order to enhance productivity. 
Usually, multiple liquids are applied at the same 
time. For that purpose, the plural different liquids 
need to be simultaneously prepared and supplied 
to an application process in order to manufacture a 
photographic photosensitive material. Each of the 
liquids is produced by adding various kinds of 
chemicals to a raw emulsion or an emulsified sub- 
stance as the main constituent of the liquid, mixing 
them and stirring them. The added chemicals in- 
clude an acid or alkali for pH adjustment a viscos- 
ity increasing agent for viscosity adjustment a sur- 
face active agent for surface tension adjustment 
and so forth. Many of the chemicals are added at 
different mixture ratios for different liquids. 

In a conventional device for preparing a photo- 
graphic liquid which is to be subsequently applied, 
a single pipe is laid from each chemical storage 
tank (m kinds in ail) to each liquid preparation tank 
(n kinds in all) and fitted with a measuring unit a 
control unit a valve and so forth. Th refore, n x m 
sets of pipes, measuring units, control units, valves 



and so forth are provided in ail in th conventional 
device. 

As a result the conventional device has prob- 
lems mentioned below. 
5 (1) Since there are a large number of the 

pipes, the measuring units, the control units, the 
valves and so forth, the cost of the equipment Is 
high. 

(2) Maintenance of the device requires a 
jo large number of steps. 

(3) The reliability of the equipment as a 
whole is low. 



rs Summary of the Invention 

Accordingly, it is an object of the present in- 
vention to provide a photographic liquid preparation 

20 device which solves the above-mentioned prob- 
lems. Another object of the present invention to 
provide a photographic liquid preparation device in 
which the cost of equipment and maintenance are 
reduced and the reliability of the equipment as a 

25 whole is enhanced, and which can be easily modi- 
fied to cope with changes in an applied liquid 
preparation procedure and is thus, more suitable 
for applying many different kinds of liquids at the 
same time. 

30 

Brief Description of the Drawings 

35 Fig. 1 shows a flow chart of a device for 

applying photographic liquid after preparation ac- 
cording to an embodiment of the present invention. 

Fig. 2 shows an example of the flow chart of 
Fig. 1 for a specific example of the present inven- 

40 tion. 

Shown in the drawings are chemical storage 
tanks la, lb, ... and 11, upstream valves 2a, 2b. ... 
and 2 . chemical measuring units (oval gear flow 
meters) 3a, 3b, ... and 31, control valves 4a, 4b, ... 
46 and 41. pots 5a and 5b. a pot conveyor (unmanned 
moving truck) 6. hoppers Hn, H?i t ... and H„i. 
regulation valves 7, liquid preparation tanks 8i, &z, 
... and Sn, and a washer 9. 

50 

Description of the Preferred Embodiments 

The photographic liquid preparation and ap- 
plication device provided in accordance with the 
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present Invention has at least one chemical mea- 
suring station which measures various kinds of 
chemicals sent from chemical storage tanks and 
prepares a photographic liquid which is to be ap- 
plied, then supplies the m asured chemicals to a 
pot A conveyor carries the chemicals in the pot to 
a hopper from which the chemicals are supplied to 
a liquid preparation tank. 

Each of the chemicals necessary to prepare 
the photosensitive liquid contains water as a sol- 
vent or contains an organic solvent such as metha- 
nol. Since some chemicals containing organic sol- 
vents are peculiar to liquids used in the manufac- 
ture of photographic photosensitive material and 
thus require the precaution of making the equip- 
ment non-explosive, the chemicals are sent cfirectiy 
from chemical storage tanks to the liquid prepara- 
tion tanks through pipes while being measured. For 
that reason, the chemicals which are handled in the 
preparation device are usually those which contain 
aqueous solvents. 

The chemical measuring station, which mea- 
sures the chemicals from the chemical storage 
tanks and supplies the measured chemicals to the 
pot is provided with pipes extending from the 
chemical storage tanks and has measuring units for 
measuring the chemicals, valves and control units 
for the measuring units and valves. The pot is 
moved to the chemical measuring station in accor- 
dance with a collective liquid preparation program 
so that the measured chemicals may be put in the 
pot A plurality of such pots may be used. The 
measuring unit is a cumulative measuring unit em- 
ploying an oval gear flow meter or the like, a 
volume-type or weight-type measuring unit employ- 
ing a differential pressure transmitter, a load cell, a 
level gauge or the like, or another kind of measur- 
ing unit 

A means for moving the pot from one chemical 
measuring station to another to supply other 
chemicals into the pot or a means for moving pipes 
for supplying the chemicals into the pot is pro- 
vided. For example, the means may be a roller 
conveyor. 

The pot is usually a container made of stain- 
less steel and has a capacity convenient to receive 
the chemicals in as many kinds and large quan- 
tities as possible and convey the chemicals to the 
hopper for the liquid preparation tank. 

The hopper receives the chemicals, and is 
connected to the liquid preparation tank through a 
pipe. The hopper is provided with a control valve, 
to add the received chemicals in the liquid prepara- 
tion tank in accordance with an addition program. 

If some of the chemicals to be added in the 
liquid preparation tank are not allowed to be mixed 
together because they will create a chemical reac- 
tion with ach other when being mixed together, 



they are sent in different pots to different hoppers 
from which the chemicals are added in the liquid 
preparation tank. For that reason, each of such 
liquid preparation tanks may be provided with a 

s plurality of hoppers. 

A pot conveyor is provided in the device to 
convey the pot so that the chemicals put in the pot 
at the chemical measuring station are supplied to 
the hopper for the liquid preparation tank. The pot 

ro conveyor may be an unmanned moving truck, a 
rail-run truck conveyor, a crane or the like, and 
conveys the pot in accordance with a supply pro- 
gram. The pot conveyor performs reciprocative 
conveyance between the hopper and a pot wash r 

is if necessary. 

The liquid preparation tank holds a raw emul- 
sion or an emulsified substance, recetv s the 
chemicals from the hopper and a chemical addition 
pipe in an addition sequence, and is provided with 

20 a stirrer and a heater to prepare the photographic 
liquid to be applied. 

An embodiment of the present invention is 
hereafter described with reference to FIG. 1. 
Twelve kinds of chemicals 1a. 1b. ~. and 11 are 

25 prepared. These chemicals are necessary to pre- 
pare photographic liquids and are supplied from 
chemical storage tanks to chemical measuring sta- 
tions through pipes whose number is equal to that 
of the chemical storage tanks. Each of the pipes is 

30 provided with an upstream valve 2, an oval gear 
flow meter 3 and a control valve 4. The ch micais 
are divided into a first group containing chemicals 
1a. 1b. 1c and 1d, a second group containing le, 
If, 1g and 1h and a third group containing 1i, 1J, 1k 

35 and 11 for the chemical measuring stations A, B 
and Crespectively, depending on the liquid prep- 
aration program, so that the efficacies of th 
chemicals of each group do not change when they 
are mixed together. As a result a plurality of 

40 chemicals from some chemical storage tanks can 
be simultaneously measured and supplied to an 
identical pot if necessary. The pot 5 is conv yed 
on a roller conveyor between the chemical measur- 
ing stations so that the pot receives the chemicals 

45 from the different chemical measuring stations. 
Since the chemicals need to be supplied to a 
hopper H by the pot 5 prior to liquid preparation in 
each chemical preparation tank 8, an adequate 
number of such pots are used in view of the time 

50 which it takes to receive the chemicals at the 
chemical measuring stations and which it takes to 
supply the chemicals to the hopper. Each pot is 
reciprocated between the chemical measuring sta- 
tion and the hopper H for the liquid preparation 

55 tank 8 by a pot conveyor 6. 

The necessary number of all the hoppers H for 
each liquid preparation tank 8 is determined ac- 
cording to the sequence by which the chemicals 
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are added at the tim of liquid preparation in the 
tank, and according to wheth r or not the chemi- 
cals are allowed to be mixed together before being 
added in the tank. Two hoppers are needed for a 
liquid preparation tank 8i . Thre hoppers are need- 
ed for each of the liquid preparation tanks 8a and 
8n. One hopper is required for each of the remain- 
ing liquid preparation tanks. Each of the hoppers is 
supplied with the chemicals received by different 
pots 5 or by a washed pot. 5. For each liquid 
preparation tank 8 provided with one hopper, the 
chemicals to be added in the tank are simulta- 
neously measured and supplied to the hopper as 
the chemicals are mixed together. 

Each liquid preparation tank 8 may be provided 
with a pipe fitted with an upstream valve, a measur- 
ing unit and a control valve so as to directly add a 
chemical (which is usually a chemical containing an 
organic solvent) to the liquid preparation tank from 
a chemical storage tank not shown in the drawing. 

The chemicals put in the hopper or hoppers 
are added in the liquid preparation tank 8 through a 
regulation valve 7 in accordance with a preparation 
program in order to prepare a liquid and properly 
supply it for simultaneous multilayer application. 

After a chemical which is not allowed to be 
mixed with a following chemical is supplied from 
the pot 5 to the hopper H. the interior of the pot is 
washed by a washer 9 so that the following chemi- 
cal may be supplied to the pot at the chemical 
measuring station. 

According .to the present invention, there is 
provided at least one chemical measuring station 
where chemicals that are sent from chemical stor- 
age tanks are measured in order to prepare a 
photographic liquid that is to be applied, and which 
supplies the measured chemicals to a pot Also 
provided are a pot conveyor for supplying the 
chemicals in the pot to a hopper from which the 
chemicals are supplied to a liquid preparation tank 
and as a result only one pipe system is needed in 
order to measure some chemicals which are al- 
lowed to be jointly handled. For that reason, the 
number of all such pipe systems, which would 
conventionally be r x n (r denotes the number of all 
chemical storage tanks and n denotes that of all 
liquid preparation tanks), can be reduced to r 
(which is 1/n of the number r x n through the 
installation of the chemical measuring stations. 

An example of the present invention as shown 
in Fig. 1 is hereafter described with reference to 
Fig. 2. Eight kinds 1a, 1b. ... and 1h of chemicals 
containing water as solvents were used to prepare 
liquids for simultaneous application as four layers. 
An empty pot was first moved to a chemical mea- 
suring station A which measures the chemicals a. 
b. c and d for the preparation of an emulsion for 
the first layer. The pot 5a was stopped at the 



station A. The necessary chemicals a. b, c and d 
were measured by oval gear flow m ters 3a, 3b, 3c 
and 3d so that prescribed quantities of the chemi- 
cals were put in the pot as the chemicals were 
5 regulated by control valves 4. In the case where 
the chemicals were simultaneously measured, the 
time which it took to measure ail the chemicals was 
short The pot 5a was then put on an unmanned 
moving truck so that the pot was carried to a 
10 hopper Hn to supply the chemicals. After that the 
pot 5a was carried to a washer 9 and thereby 
washed to perform the next chemical reception and 
supply job. If the chemicals in the pot 5a did not 
affect those which would be put in the pot next the 
is pot need not be washed by the washer 9. 

An empty pot 5b is stopped at a chemical 
measuring station B so that the measured chemi- 
cals e, f, g and h needed to prepare the liquid for 
the second layer are put in the pot and supplied to 
20 a hopper Ha i. 

Since the chemicals a, b. e and f are required 
to prepare the liquid for application as the third 
layer, the pot 5a receives the chemicals a and b at 
the chemical measuring station A and thereafter 
25 receives the other chemicals e and f at the chemi- 
cal measuring station B so that the pot carried th 
chemicals a, b, e and f to a hopper Hai. 

Since the chemicals c d. g and h are needed 
to prepare the liquid for application as the fourth 
so layer and the chemicals c and d would react with g 
and h if they were mixed together, such mixing is 
not performed, and so the pot 5a receives the 
chemicals c and d at the chemical measuring sta- 
tion A and another pot 5b receives the other 
as chemicals g and h at the chemical measuring sta- 
tion B. The chemicals c and d were supplied from 
the pot 5a to a hopper f-U? . while the other chemi- 
cals g and h were supplied from the other pot 5b to 
a hopper H*2. 

40 In each liquid preparation tank 8, the chemicals 

in the hopper and a chemical containing an organic 
solvent that was directly sent from a chemical 
storage tank through a pipe were added to an 
emulsion or an emulsified substance through a 

45 regulation valve 7 or the like, and then underwent 
stirring, mixing and temperature adjustment so that 
the liquid to be applied was prepared. 

The present invention is characterized by a 
photographic liquid preparation and application de- 

50 vice having at least one chemical measuring station 
which measures various kinds of chemicals sent 
from chemical storage tanks and which are neces- 
sary for the prepation of a photographic liquid that 
is to be applied to a film or the like. The chemical 

55 measuring station supplies the measured chemi- 
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cals to a pot. and a pot conveyor carries the pot to 
a hopper where the chemicals are supplied to a 
liquid- preparation tank in order to produce the 
following desirable effects mentioned below. 

(1) Only one measuring pipe system is 
needed for one chemical so that the necessary 
numbers of measuring units, pipes, control units, 
valves and so forth can be greatly reduced. As a 
result, the number of input and output points in the 
control instrumentation can be reduced to simplify 
the equipment and operation of the preparation 
device and greatly decrease the cost of the equip- 
ment 

(2) Since the equipment is simplified, the 
number of maintenance steps therefor is greatly . 
reduced thus towering the cost of maintenance 
thereof, and the reliability of the equipment as a 
whole Is significantly enhanced. 

(3) When the addition of a different chemical 
is required due to a change in a preparation proce- 
dure or the like, only one measuring pipe system 
for the additonal different chemical needs to be 
provided. Thus, the flexibility of the equipment in 
the event of change in the preparation procedure or 
the like is heightened which in turn reduces the 
cost of remodeling of the equipment 



Claims 

1. A device for preparing photographic liquids 
comprising: 

a plurality of chemical storage means for 
storing various Wnds of chemicals; 

at least one chemical measuring means for 
measuring at least one chemical sent from a 
chemical storage means; 

at least one chemical recepticle means for 
receiving at least one measured chemical from said 
at least one chemical measuring means; 

conveying means for carrying one or more 
chemicals in said chemical recepticle means; 

at least one hopper means for receiving one or 
more measured chemicals from said chemical re- 
cepticle means after being conveyed by said con- 
veying means: and 

at least one liquid preparation means which 
receives one or more measured chemicals from at 
least one hopper means, for preparation of said 
liquid for subsequent application. 

2. A device as claimed in Claim 1. further 
comprising regulation valve means between said at 
least one hopper means and said at least one 
liquid preparation means for permitting the addition 
of an xtra chemical to said at least one liquid 
preparation means from an additional chemical 
storage means. 



3. A device as claimed in Claim 2. wherein said 
extra chemical contains an organic solvent 

4. A device as claimed in Claim 1. wherein said 
at least one chemical measuring means furth r 

s comprises an upstream valve means, flow metering 
means and a control valve means, said upstream 
valve means receiving said chemicals from said 
chemical storage means, said flow metering means 
receiving the chemicals passed through said up- 

70 stream valve means, and said control valve means 
regulating the quantities of chemicals passed to 
said chemical recpticle means from said flow me- 
tering means. 

5. A device as claimed in Claim 1, wherein 
rs when there are multiple chemical measuring 

* means, and said conveying means conveys said 
chemical recepticle means between ones of said 
chemical measuring means and said at least one 
hopper means. 

20 6. A device as claimed in Claim 5, further 

comprising a washing means for washing said 
chemical recepticle means between receptions of 
measured chemicals from different ones of said 
chemical measuring means when said chemicals 

25 from different ones of said chemical measuring 
means would react adversely if combined together. 

7. A device for preparing photographic liquids 
comprising: 

a plurality of chemical storage means for 
30 storing various kinds of chemicals; 

a plurality of chemical measuring means for 
measuring at least one chemical from a chemical 
storage means; 

at least one chemical recepticle means for 
35 receiving at least one measured chemical from 
different ones of said chemical measuring m ans; 

conveying means for carrying said ch mica! 
recepticle means; 

at least one hopper means for receiving one or 
40 more measured chemicals from said chemical re- 
cepticle means after being conveyed by said con- 
veying means; and 

at least one liquid preparation means which 
receives one or more measured chemicals from at 
45 least one hopper means, for preparation of said 
liquid for subsequent application. 

8. A device as claimed in Claim 7, further 
comprising a plurality of hopper means, said plural- 
ity of hopper means feeding into one of said at 

so least one liquid preparation means. 
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© Device for preparation of photographic liquid. 



® The present invention relates to a device for 
preparing a photographic liquid which is to be ap- 
plied in the manufacture of a photographic photosen- 
sitive material wherein multiple layers of photograph- 
ic liquids are applied simultaneously. The present 
invention has at least one chemical measuring sta- 
^tion (3 a 4) which measures various kinds of chemi- 
_cals sent from chemical storage tanks and prepares 
Qa photographic liquid which is to be applied to a film, 
CD supplies the measured chemicals to a pot (5) and a f 
q conveys (6) the chemicals in the pot to a hopper (H) 
Cfcfrom which the chemicals are supplied to a liquid 
CM preparation tank (6). 
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